Isolation and expression of a chicken DNA methyltransferase cDNA.
A 0.5 kb fragment of chicken DNA methyltransferase cDNA was PCR-amplified using a set of degenerate primers. A clone harboring a 5 kb insert was isolated from a cDNA library by screening with the PCR-amplified cDNA fragment as a probe. The elucidated nucleotide sequence gave a 4,614 nucleotide open reading frame, and the predicted protein was highly homologous to the mouse and human DNA methyltransferases, especially in the amino acid sequence of the catalytic domain in the carboxyl-terminal region. The cysteine-rich region and Lys-Gly repeat first found in the mouse sequence were also conserved in chicken. However, about 250 amino acid residues in the amino-terminal portion of chicken DNA methyltransferase diverged from the amino-terminus of the mouse or human sequence. Northern blot analysis showed that the message of chicken DNA methyltransferase was expressed at high levels in the testis, in the lung and in Marek's virus-transformed chicken T-lymphoma cells. Expression of the chicken DNA methyltransferase in COS1 cells demonstrated that the enzyme is a so-called maintenance-type methylase. When poly(dG-dC)-poly(dG-dC) was used as the methyl acceptor, to provide a measure of de novo methylase activity, the Km value for S-adenosyl L-methionine was about 5 microM, which was 10 times higher than that when poly(dI-dC)-poly(dI-dC) was used. The affinity of DNA methyltransferase for S-adenosyl L-methionine in catalyzing de novo-type methylation activity was lower than that in catalyzing maintenance-type activity, though it was still high enough for the enzyme to work as a de novo-type methylase under physiological conditions.